IS8	MACHINE DESIGN.
and transverse strength is but slightly decreased, but the elongation will be as great with the same area as if the area had been reduced by turning down.
Professor Sweet had a set of bolts prepared for special test. The bolts were i]~ inches diameter and about 12 inches long. They were made of high-grade wrought iron, and were duplicates of the bolts used at the crank end of the cornier I ing-rod of one of the standard sizes of the Straight-line Kngine. Half of the bolts were left solid, while the other half were carefully drilled to give them uniform cross-sectional area throughout. The tests were made under the direction of Professor Carpenter at the Sibley College Laboratory. One pair of bolts was tested to rupture by tensile force gradually applied. The umlrilled bolt broke in the thread with a total elongation of 0.25 inch. The drilled bolt broke between the thread and the bolt head with a total elongation of 2.25 inches. If it be assumed that the mean force applied was the same in both eases, it follows that the total resilience of the drilled bolt was nine times as great as that of the solid one. "Drop tests," /.r., tests which brought tensile shock to bear upon the bolts, were made on other similar pairs of bolts, which tended to confirm the general conclusion.
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96. Problem.—It is required to design proper fastenings for
holding on the cap of a connecting-rod like that shown in Fig.
91. These fastenings are required tosus-
tain shocks, and may be subjected to a
maximum accidental stress of 20,000 Ibs.
There are two fastenings, and therefore
each must be capable of sustaining safely
a stress of 10,000 Ibs. They should be
designed to yield as much as is consistent	I	I
with strength; in other words, they should	"-—^£Z£$
be tensile springs to cushion shocks, and	1<v" 9I"
thereby reduce the resulting force they have to sustain.    Bolts

